Abstract. In this expository paper, we want to give an overview over the ultrametric xed point theorems and related results, entering also into their applications in various areas.
The most important examples of ultrametric spaces are induced by valued and semi{valued algebraic structures (K; v; ?) by de ning d(x; y) = v(x ? y) for all x, y 2 K. We remind on the classical concept of a valued eld (K; v; ?), where (?; ; "; ) is a (totally) ordered abelian group with 0 = 0 = 0 for all 2 ? and v : K ! ? 0 is a mapping satisfying the following conditions for all x, y 2 K: Proof First, let (X; d; ? 0 ) be a spherically complete ultrametric space and assume that there is a strictly contracting mapping f : X ! X without a xed point. Thus, for all x 2 X we have x = d(x; f(x)) 2 ?. By Zorn's lemma, there exists a maximal chain C (with respect to inclusion) in the set fB x j x 2 Xg of all balls B x = B x (x) with x 2 X. Due to the spherical completeness of (X; d; ? 0 ), there is a z 2 T C, and we have B z B x for all B x 2 C, since d(f(x); f(z)) (C 2 ) f is strictly contracting on orbits, i.e. d(f(x); ff(x)) < d(x; f(x)) holds for all x 2 X with x 6 = f(x).
Moreover, it is su cient to consider the order of ? to be partial.
Fixed Point Theorem (Prie {Crampe and Ribenboim 7, Theorem 1]) Let (X; d; ? 0 ) be a spherically complete ultrametric space. If the mapping f : X ! X is contracting and strictly contracting on orbits, then f has a xed point. In 12], Prie {Crampe and Ribenboim applied the Fixed Point Theorem to give also a proof of a generalized Hensel's lemma for several polynomials in several indeterminates, which we want to cite in the following form. Again let (K; v; ?) be a maximally valued eld, and let p 1 ; : : : ; p n 2 A X 1 ; : : : ; X n ] be n polynomials in the n indeterminates X 1 ; : : : ; X n for an n 2 N . We now assume that there exist a 1 ; : : : ; a n 2 A such that p i (a 1 ; : : : ; a n ) 2 M holds for all 1 i n and det @p i @X j (a 1 ; : : : ; a n ) 1 i;j n is a unit in A, where @p i @X j denotes the (formal) partial derivation of p i with respect to X j . Then 12, Theorem 2] ensures the existence of b 1 ; : : : ; b n 2 A satisfying p i (b 1 ; : : : ; b n ) = 0 for all 1 i n and b j ? a j 2 M for all 1 j n. Obviously, for n = 1 we obtain the classical Hensel's lemma again.
In the following, we want to mention two important generalizations of the Fixed Point Theorem: on the one hand the Multi{Valued Fixed Point Theorem and on the other hand the Common Point Theorem.
First, let f be a multi{valued mapping of an ultrametric space (X; d; ? 0 ), i.e. a mapping f : X ! P(X), where P(X) denotes the power set of X. For an x 2 X, let x be the set fd(x; y) j y 2 f(x)g, where Min x denotes the set of all minimal elements of x . We consider the following properties for f: This theorem shows that tight continuity is the appropriate concept to transfer spherically completeness from one ultrametric space to another. In 5], F.{V. Kuhlmann applies this result to the integration in di erential power series elds. We consider a di erential eld (K; @) endowed with a di erential valuation v in the sense of Rosenlicht 15] , i.e. v is a valuation of K satisfying the following conditions:
The eld of constants C = fx 2 K j @x = 0g of (K; @) is a eld of representatives of (K; v). v y@x @y < " holds for all x, y 2 K n f0g with v(x) " and v(y) < ". 
